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Where We Began:
The Cloud/Climate Féédback Problem



Key Measurements Addressing
the Cloud-Climate Feedback Problem

Microphysical parameters:

1. B =d@lnm)/dT dependence of cloud water (hqmd and ice) content on
temperature (including liquid to solid transition
temperature and small ice pamcle concentratlons)

e e e i

2. 'y = d(ln 't) JdT dependence of cloud opacxty on temperature
, ~ (implicitly, dr/dm; dr/dT)

Cloud propei'ties:

3. n@QwT) dependence of cloud amount on relative humidity, vertical
velocity, temp., and other environmental parameters

4.  cloud top height dependence on temperature, relative humidity, vertical
velocity, and and other environmental parameters |

5. variability in cloud Behavier (diurnal, seasonal, interannual; land & ocean)

Cloud-related processes:
6.  distinguish T from dynamical effects on clouds (sign & size of feedbacks)

7. determine large-scale conditions for formation and breakup of marine
stratocumulus (Cloud Top Entrainment Instablhty)

8. determme the relatlonshlp between deep convectlon and upper troposphere
water
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' SENSITIVITY OF DERIVED EFFECTIVE CLOUD
AMOUNT TO SURFACE TEMPERATURE
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On the right side, the terms in the denominator account for:

(1) direct radiation from the surface

(3) emission of the amosphéfe bélbw the cloud level

(4) emission from the cloud surface.

The terms are wavelength dependent

The derived cloud amount is less sensitive to surface temperature for
higher clouds. This occurs because as the cloud elevation increases, the
difference between Ts and T¢ increases, so only a small change in cloud
amount is needed to effect a large change in radiance at the detector.
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Definition of Validation

By 'Validation', we mean 'developing a quantitative

sense for the physncal meaning of the measured
- parameters’, by

(1) identifying the assumptions involved in deriving
parameters from the measured radiances

(2) testing the input data and derived parameters for
staustlcal error, sensitivity, and internal consistency

(3) comparing with similar parameters obtained from
other sources usmg other techniques
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Identifying the Assumptions

-- in the Measurements (instrument, technique)

in the Algorithm (retrieval equations)

- in the Code ('if' statements)



| GSFC HIRS2 Level 2 to3 Software Overview / Assumptions

R. Xahn
last revised: 07/03/91

WRITE OUTPUT
(WRDATA)

SET UP YARIABLES
- select HIRS2 parameters and time intervals
for processing (PROCESS_PARMS)
< _Set up variables (RDTOPO; INIT)

CALCULATE AVERAGES
for each parameter in each bin, and note

bins w/missing data (TIMAVG)
READ INPUT DATA
= read daily retrieval data from input : \
— tape (RDAILY; PARSE_DATA) EMIS TEMP CLASS )
HIRS2/MSU | (L:nd. >09 - Dryland
1EVEL2 DALLY | <0.9 <275 Snow
PARAMETERS 7 <0.9 >275 Moist Soil
. 7 @ Ocean: - >275 Ocsan
: 4 / >07 <275 les
Check: only allow: 0.65100.7 <275 Ice/Water
| -9%0<=Lar<=950 SET DAY/NIGHT FLAG <0.65 <275 Ocsan
-\;180 <= Lon <= 180 (DAYNITE) \_Oczan: TOPOG in bin <=0 J\
_ , . \
Define day (not night) as: If temp is > 275,
(8.5 o 20.5 local hours} @ SUM ALL THE DATA

- for the time period requested emissivity < 0.9, and an s
c.)rfor mhegzngmng bin ‘ surrounding bin is ocear,

- for each parameter requested: classify as Dry Land
'Oniy“ inciude daca from R angrac:umulaw the #r;;_ ent:g; \ rather than Moist Soil
good’ temp. retrievals: -
IERR >= 0

(SUMDATA) ‘
in averages of all parameters ‘ @
P — -

EXCEPT CLOUDS

L Only allow surt. temp.:
200 < STEMP < 350 N

) N

. N
Reject dan if temp. came from
climatlogy (if IERR =2) ~

-

Accumulate Day and Night
Surface Temperatures
(SUMTMP)

Reject daw if retrieved SST -

25
S
SENE
S

differs from climatology by / Acczumulate Day, Night, and
7 K or more Y Day + Night Ozone
y, (SUMOZ0)
4,
- . / o
If the rerieved SST is Z ' A
oetween between 5 and 7 K Only allow ozone values /" Acsept ozone value only if
_greater (less) than 100 < OZONRT < 600 measurement sensitivity is high
c}xmmology. set SST o dobsons (1 deg change in H9 brigthness
climatology + SK (- 5 K) - ; (O3SENS) changes ozone by
less than 50 dobsons).
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imi i i Accumulate Layer
(msomnmdmmimr) o i ez
layers (SUMTHK)
Accumulate Surface
Only allow emissivity values: —_— . e Emissivity from

Reject data if water retrieval
flag is bad TWATER <0) ~ -

hat

(SUMEMI)

— =< o Accumulate Column Ppt.
(checz data if obs and computed _ Water, Upper Level Ppi
T in Channe! 8 differ by more -_————
\_than 3 K (ABS (DIF8)> 3) -~
-
fRejecz data if obs and computed - -
Tb in Channel 10 differ by more
_\_than 3K (ABS (OIF10)> 3) @
( Limits on min and max Accumulate Temperature
temperatures at each level e e e e = - Profile Daw at up to 20
\_ _ notimplemented Levels (SUMIRT)
L /Al Cloud Fractions are the
sum of Cld. Frs. reponted
\_ for clds. in 2 layers = -~ .
" T~ -~ Accumulate Day + Night, Day,
<[ Only allow cld. fract. values e e e e and Night Total Cld. Fractions
in layer 1: and Cloud Top Pressures, and
\. 0<=CLFR4<=1 _ - High, Middle, and Low Cld. Frs.,
3. S and albedo, in 4 quadrants
(Reject data if the brighmess - 7 7 (SUMCLD) 9.
temp. fit for 5 ¢ld. retrieval - 7 Py < / \ \ A\
channels (FIT) > S K, when ” « s
. P Y \ Ifalbedo>1,itissetio 1
layers 1 and 2 are included _ P / \ \ ( (RATIO = 100))
4, 7 / / \
7 \ 8.
chje:t datw if the need for cld. 7~ s d / ) T
is small (RMSNO < 5), and P / \ Skip albedo calculation if it ]
2-layer cld. correction doesn't y / \ is night (ANGSUN > 75)
help much (FIT > 2) Y / \
~— 7 6. 7.
s, Z L A
) Setcld. = 0 if (1) cid within 150 Setlayer2cld =0 if (1) layer2
id. = .
(stx :r: o &‘&?;g‘:do?;;d' mb of surface, (2) fit is good w/o cld is within 100 mb of surf and
L-layer cld comrection doesnt cld RMSNO < 3), (3) cld fract > layer 2 cid doesn' t help the fit
help muéh FITCK> 0.7) 0.4, and (4) window channel fits (FITCK > 0.9), or (2) layer 2 cid
. well (BTD <2) fract > 0.4 and FITCK > 0.95




HIRS2/MSU PHYSICAL RETRIEVAL:
OVERVIEW of CLOUD PARAMETER DERIVATION

4 x 4 HIRS2 spots + one ) n
overlapping M;‘t’? sounding ) (the cloud correction factor
, ’ from two octants)
oetent mest ok P crsaresT ocTTIN RS ] ||
be Select the octant pair with the
clo cgmplctcly warmest window channel
ud covered, radiance (HB) for clear column 1
(Assumc the ocran? temy (SEL U‘;ﬂ ysis. l
with the warmest L © g ELQUD)
11 um brighmess Y,
\_temp. is clmrcsx._)
/
@some sounding) / /
bave Jand & others y USE MICROWAVE TO CORRECT !
ocean flags in a4 x IR RADIANCES FOR CLOUD I \/
4 group, doone | /. esrimate the expected clear column radiances in IR /
rerieval each over | { channels H13 and H14 and pwave channel M2 using A 4
\ land and water. / \ radiarive transfer model initialized with first guess / -
o-/ - use (observed - model) M2 to comrect oy ! /
H13 and H14 for cloud ;7
First Guess Temp. - / // /
Frofile from GCM & / @ JOBTON A
ins sha :54 of the / Solve: N = -
(Conswains shape o / T (V) - To(v)
final Pmﬁlc) ) using corrected clear-column —
radiances and observed radiances
(" Assume M2 accurately for H13 and H14.

sounds temperanre in the ‘

same region as H13 and
H14, and is not affected by
hiquid water drops and o : '
\___Opacity sources.
(" Determination of which
channels get cloud correct

or
is done only on the first (2) almost full overcast
iterarion of the retrieval. N\ [ (warm - cold)> 8 and 1 >4

No cloud correction is applied 2.\ e
to the ilwave channels. No
For IR window channels \ \ ‘
(peak > 1000 mb), cld. corr.
is always applied.

(ETACLD)

\

(1) problem with H8, H13, H14
[ (warm - cold) <- 5.

Yes

FIND CLOUD

(Apply cld corr. for all channel\ >/ /
from lowest up to the first for / ’
\__Which (warm - cold) < 0.3 e
rCorre::u-.d clear col. observed For no correction, or if clear
radiance is set o col. rad. <=0, set clear col rad.
kwgrmq-n (warm - cold)] to 0.5 * (warm - cold)

last revised: 07/03/91

Assume effectve cloud amount,

but not other cloud properties
(particle properties, cloud
pressure level), varies over
two octants (about 60 bn2)

2. Lg'norc cloud cdge eﬁ'ec)

/ 3. {( Assume the cloud IR )

5 (7 is a weighted ave. of
T\ H13 & H4 values.

8. If (warm - cold)xssmall\

\

CORRECTIONLEVEL
(" For IR channels sounding ‘b°"° wm‘fhcé:::_ﬁ“sm Set 7 to S; set IERR to 4.
very high (peak < 275 mb), J (CLDCOR) SKIP TO SECTION C
\_ cld. corr. is never applied. 7 —— For Ocean cases only, use First

Guess Temperature Profile.
For Land, reject data.

9.?‘1'he values (warm - cold) &)

reflectivity is zero.

/ Neglect differences in
/ 4] surfacs reflection
between clear and
/ cloudv condidons.

X

6. If 1y is cloudy (>4) and
- (warm - cold) is small
enough (<8), setn = 4,

{Iﬁmo msseuoo)

(<= 1), and (clear - warm)
is small (<=3),setn =
-0.5and call it clw)

(clear - wartn) used to test )
are obtained from either H13
H14, or both. If the test
value for a channel is small
(< 0.009), it is ignored. If
both are small, H14 is used.

To obtain 7 itself, both
\_channels are always used. /

Use first guess
lemperatures
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-{ Use weighting to compensate for the / / !

Assume the cloud amount ratio

is independent of wavelength

across the 4 and 14 um bands,
and is determined with the

assumptions of AJ3.

("Assume climatology )
represents all the
information about the
shape of the clear
column temperature
profile not contained

\_ in 7 channels.

FIND CLEAR COL.
BRIGHTNESS TEMP.
IN 7 CHANNELS

FIRST GUESS
TEMPERATURE
PROFILE

ITERATIVELY ADJUST
THE TEMPERATURE
PROFILE
10 fit clear column temperatures
from 7 channels

Assume a Lambertian surface,
with emissivity for land areas

of 0.85 at 4 um, 0.98 at 15

Jm; for ocean, it is taken as
0.95at4 pm, 098t IS um. / \

Ignore any cloud cffecgr\z
on HB, H18, H19. ) ~

For night, take ave. of 3
separate surf. temp. 3.
determinadions. Far day, solve
simult. for surf. temp. and
reflectvity with H18 and H19.

OBTAIN SURFACE
TEMPERATURE
(H3, H18, H19)

Reject any derived -
temp. that deviates > | 4.
1.5 deg. from the / /
mean of derived / / |
temps. /

Residuals large ?

(1) RMSemor>1 or
(@) calc. M2 brightness temp.
deviates from obs. by > 1 deg,

size of water vapor (HS), reflected f
solar radiation (H18, H19 daytime | 5+ /

obs.), cloud and other carrections 7/ !
when averaging surf, temp. valoes, / |

se climarology for sea\ ¢ 1 7 RETURN TO STEPA.2.

surf. temp. if (1) the | 7/ Only 3 or 4 iterations Use most ,rgcendy derived temp.
spread in derived temps. of the surface temp. structure instead of GCM and

istoolargeor Q) the [ ¢, |section are allowed for ) climatology inputs.
final result deviates > § each retrieval -

deg from climawlogy




CONSTRAIN ATM. WATER
VAPOR AND OZONE PROFILES
water: (H8, H10, H11, H12)

, ozone: (FH9)

waler vapor might have on

2
Ignore any effects the deri
the derived temp. profile.

Assume the retrieved L ”
temp. structure applies
© all four quadrants

(about 125 km2). 7

2 7
Use the first guess 7
temp. structure if the /
retrieval failed, /
3./
Gssumelhecloudm /

reflectivity is zero

anore cloud edge eﬂ'@

/

3.4
Neglec: differences in
surface reflection

between clear and
cloudy conditions.

\ second cloud level
A\

Assume there are clouds
at two distinct levels.
NN }
| I N NN N 10, -
\ A\ Repor cloud parameters
\ \ \’ averaged over four quadrants
\ \
\
\ v Constrain cloud pressure
\ V9] tofall between 950 mb
! \ ) and use. .
8.
! \ \ Assume all clouds are
\ \ physically thin (radiate at a
single temperamre), with
well-deﬁned c!oud tops.
Assume a!l cloud Assume effective cloud
microphysical properties amount and cloud pressure,
independent of wavelength but not other cloud properties, |-
between 11 and 15 microns. vary over four quadrants.
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THE NEED FOR LEVEL 2 DATA

3 COLOR IMAGES SHOW HIRS2 JULY 1979 CLOUDS

(1) 2 X 2.5 DEGREE BIN,
(2) 500 X 500 KM BIN
AND (2) - (1)
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Original Levei 2
(point) data.

Serl
- HDF Format

Original Level 2

(point) data. O

Set2
HDF Format

Qriginal Level 2
(point) data,
Se:tN
HDF Format

Level 2 (point) Data
Display
{sampling locarions and
statisties shown]

Exploratory Data Analysis Acitvities

Surface Finting

cluster &
component
analvsis

surface
comparison
algorithms

time series
and other
analysis tools

Sclect Parameters
and Subsets

temporal, error condition,

and other sampling

Interactive Geographic
Subset Selection

Interactive
Data Analysis
Procedures

Statistical Analy
21 o555 A
YTLIAUQ R

sis Tools

IDL & NCSA
image analysis
tools

Last Revised: 04/09/91

Level 3 (gridded)
Dau
Image Display
[global image of
parameter value]

HDF Format

Output Files, and
B & W and Color
Hardcopy

MacSpin
& other virnual
3-D analysis
tools

D:ua Dcsk

Scatterplot Matrix

& other

statistical-graphical
interactive tools
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FILE

Open
Close
Save
Save Box
in Old Dir
in New Dir
Save Data
as Tabular
as HDF
as Both
Save Region
Print
‘Postscript Plot
Session Log
Quit

TOOLS

1 hermodynamics
Dewpoint
Equiv. Pot. Temp.
Lift Cond. Level
H20 Mass Mix Ratio
Potent. Temp.
Sat. Mix. Ratio
Sat. Spec. Hum.
Sat. Vapor Press.
Specific Humidiry
Vapor Pressure
Virtual Temperature
List Data
Level 3
Level 2
Contour Plot
Surface Plot
Histogram
Variogram :
Create Postscript Plo
with Region Qutline
without Region Outline

Build Procedure

FIGURE A.6

.. WIGSS MENUS

Select Box
Define New Box
Select Previous Box
Select Region
Define New Region
Select Previous Region
Display Level 2 Data
Zoom Box
Create Zoom
Hide Zoom Box
Show Zoom Box
Remove Points :
Clear Display
Reset

Widget-based
Interactive
Geographic
Subset

¢\ Selection

Session Log
Box Info

HDF File Desc.
Intro Msg.
Postscript Plot

%ELP

last revised: 04/03/92

COLOR

Select New Palette
Select Default
Color Scale
Create Color Scale
Hide Scale
Show Scale

DISPLAY PARAMETERS

Help Menus

About WIGSS

Parameter 1
Data
Standard Dev.
Counts
Parameter 2
Data
Standard Dev.
Counts
Parameter 3
Data
Standard Dev.
Counts

-

Parameter N
Data
Standard Dev.
Counts

Help Variables
Help Procedures




WICSS: Widget (based) interactive Cacgraphic Subset Selection

CRED) (Dispiay Parameters 7 )

KB
(sim 9) (gt ) (Color W) (Toos 9 ) ((view 7 )
tatitude Data Vakse .

1272 -39 2.7
T K- -150 a2
1 =134 0024
14 =0
o 550 295.00
4. -53 301 .06
102 -518 k

1422 -8.57 ms
14057 ) 8.3
1234 -5.00 28444

B8 B

COUNTS

-l -l

a
T ——

FRVY FYVYY FYTUE FUUPE FYTTY

L
[s] A
200 220 240 250 280 300 320

("
5

SRFC_TMP_RTR LVL O

BOX INFORMATION

LAT RANGE: -10.0 to 81.0
LON RANGE: 1320 to 1687.0

PARAMETER: SRFC_TMP_RTR Lvi0

DATA MINIMUM: 232238
DATA MAXIMUM: 303.966

l Directory: west_Paq

Instructions:  Pgsimon gursor in space astve, ZUICK ie% burton and

enter a 3tc 8 Character Cireciory Name men RETURN

Command: |, — '

Qi 4

‘TR 1L

41 4 L L. L N Y TR s &m g
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EDA HIRS2/MSU STANDARD DATA FILES PROCESSING

-- Problem of multiple machine architectures
We converted our data files to Hierarchical Data Format (HDF).

[DeVeloped at NCSA (National Center for Supercomputer Applications)]

-- Problem of data documentation

. [How are the fields stored, what do they mean (units, definitions,
assumptions)?] T

HDF solves a part of these problems (some information about 'data
objects’ is stored in HDF files)

What We Have Learned About Standard Data Handling Time Scales:
-- To discover the need for HDF, learn HDF, and apply it - ~ 1 year
-- Knowing what we now know, to rebuild from scratch - ~ 6 months
-- To create HDF files for a different data set, of comparable complexity,
'in an arbitrary format -
<~ 2 months, depending on the documentation and hardware availability
-- To ingest a different data set, of comparable complexity, that is already

in HDF format - ,
~ 2 weeks to read data, test, and to study the documentation

For data analysis, the issue of assumptions is a large one, not addressed in
the standard data processing (discussed later). '



Partial List of Software That Automatically Reads

Files in HDF Format

Currently Available:

NAME  Platform Source Comments

Data Scope Mac NCSA Display, manipulate arrays & images
Image Tool  Mac NCSA  Display, animate image & color bar
Layout  Mac NCSA Create pféscnta,tion frori; ifnages, text
Transform  Mac Spyglass  Combines Data Scope & Image Tool
Format Mac Spyglass  Similar to Layout

Dicer Mac Spyglass  Select & view sections of 3-D display
X-Image  Sun*  NCSA Combines Data Scope & Image Tool
XDS  Sun_ NCSA Similar to Dicer -

Reformat Sun  NCSA Convert FITS, TIFF, GIF, SUN, raw
| ' raster files, & x-window dumps to HDF

APE 2.0 Sun Ohio State Object-orientéd prog. language

In Development or Testing:

IDL Sun RSI Interactive graphics prog. language
IGSS - Sun  JPL/EDA Interactive Geographic Subset Selection
netCDF filter Sun NSF Convert netCDF to HDF

* 'Sun' also runs on many other UNIX platforms, including Apollo,
Alliant, Convex, Cray, DEC-ULTRIX, and IRIS Workstations.

|
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HDF Software in
an Integrated
Computing
Environment

Cray

r8tohdf, hdfrseq, ...

~

HDF
libdf.a /

= // \\

»nmmm bdfseg, r8tohdf, ... hdfrseq, r8tohdyf, ...
-~ Sun ,

hbdf a
Paldet
Imagc

Macintosh I




shape{2) = 100

ret = DFSDclear()

Tet = DFSDsetdims (2, shape)

Tet = DFSDsetdatast:s('pressure 1°, ‘Pascals’', 'E15.9','")
rTet = DFSDsetdimstrs(l,'x vel', ‘en/sec', 'F10.0°)

Tet = DFSDsetdimstrs(2, 'y vel’, ‘ca/sec’, 'T8,1')

ret = DFSDsetdimscale(l, shape(l), Xx3cale)

Tet = DFSDsetdimscale (2, shape(2), yscale)

ret = DFSDadddata('SDex4.hdf’, 2, shape, pressl)

Tet = DFSDsetdatastrs('pressure 2°, ‘Pascals’, *E15.9*,77)
Tet = DrsSDadddata('SDex4.hdf’, 2, shape, press?)

ret = DFSDsctdatast’s('dcnsity 1','g/emn3, vx15, 91,9
Tet =~ DFSDadddata('SDexq.hdf', 2, shape, denl)

ret = DFSDsetdatastc-s('density 2°, ‘g/ca3’, 'E15.9¢, 1)
TeT = DFSDacdddaca('SDexd.hdf’, 2, shape, den?)

HDF File with
Scientific Dataset
p— 63.2, 54.5, 22.3, ...
dimen;z'qns "9 90 b 100 1!-@: 1°,39‘a =74, + .
- o H H H
data — 2.1, 6.9, 3.6 ..
labels e | data: ™ pressure dunl "x vel®, &.mz. yvcl"
units >'iata.pascals dzml.'cm/see dxmz'cm/secj
formats —>[m1.'moo' dxm2:'l"8.1"
scales e © dm;], 100, 200, 300, 400, seo, 600, 7oo,
—— ,:o’ oz,oz,o..os,o.s. 07 o.l...
FORTRAN:
INTEGER DFsDsetdins, DFSDsetdatastrs, DFSDsetdimgrrs
INTEGER "DFSDsetdimscale, DFSDputdata
REAL Pressl(90,100), press2(90,100)
REAL denl (90, 100) donztsc 100)
INTEGER shape {2), ret T
REAL xscale(90), yscale(100)
shape(l) = 90

oAU QIR Wy o ww ww o ww wigoq
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HIRS2/MSU HDF LABEL

FILE IDENTIFIER LENGTH: §

FILE IDENTIFIER: LABEL

FILZ DESCRIPTOR LENGTH: 1831

FILZ DESCRIPTION:

Descziption: HIRS2/MSU parameters retcieved using the

Goddard Laboratory for Atmospherzes (GLA)
Physical Inversion Algor-thm Baseline 4.0.
They are stored as individual chbjects of an
HDF file. These files are the standaxd data
source for most data analysis applications.
Most of the parameters delivered on the original
GSFC tapes aze included. The following
parameters were eliminated ( either because
of questions about definition, redundancy,
or problems of interpretation of the values ):
tau; dlat: dlon; np; clchgt; cldfze; retwat(l):
retwat (5); humret(13):; rthick. Thisty seven
paramaters cemain, They, are listed and
definecd in /edal/doc/hirs_daily/zec.doc.

Level 2 cata for: 06 jul 79, 02 - 24Z. PlatZform: TIROS-N

Reference: Susskind, J., 5. Rosenfield, D. Reuter and
- M. T. Chahine, 1984: Remote seasing of
weatler and climate parameters from HIRS2/MSU
on TIRCS-N. J. Geophys. Res. 89, 4677-4697.
Contacs: Robezt Easkins '
—_— Jet Propulsion Laboratory
Mail Stop 183 - 301
4800 Cak Grove Dr
Pasadena, CA 81109-8001

(818)354-6893

Regional Bouncaries are: Global
Number of Parameters: 37

Parameters: ’

YYMMDD, HHMMSS, QUADLATS, QUADLONS, DNFLAG,
-LANDWIR_FLAG, SAT_Z2EZN_ANGLE, GEOPOT, '_THICK,
HIRS8_OBS, VIS RE?LEC*ANC:, SRFC_ EMTS _MW, SRFC_PRES
TROP PR.S _RTR, SRFC_TMP_RTR, SST . ANOMALY,

™P PQOPILE _RTR, QUAD NUM | _TMPS, QUAD TLAG,

™P R*R ?LAG. T8 Q.S‘DUAL, TB_RMS_T)

RHUM ?QOF _RTR, PRECIZ_WTR, WATER ’LAG, TB_RMS_WTR,
HIRSS I'BDI" _WTR, AIRSI0_TBDIF_WTR, CLCUD :‘:RAC_L:L,
CLOUD_TOP_PR.S_LI CLOUD E?RAC_LZ, CLCUD_TOP_PRES_L2,
RMS_ERR_INCCLD, RMS_ERR PRECLD, CLOUD_CLZAR_PARM,
HIRS8_TBDIF_CLD, OZONE_RTR, O3SENS

Canmonts:

Binary EDF file creation date: Mon Nov 4 16:42:31 EST 1991
Binary HDF 2ile created on a CRAY Y-MP

SDS COUNT: 37

SDS DATA DIMENSIONS: 4 x 44822



. HIRSL/MSU HDF LASEL

SDS DATA LABEL: QUADLATS
SDS DATA UNITS: Degrees
. SDS DATA FORMAT: F6.2
HDF OBJECT REFERENCS NUMBER: 9§
HDF OBJECT DESCRIPTICON:

Latitudes of four individual quad:an:s for cloud -et’ieval

~== Oziginal Namc - FLA!

SOS DATA DIMENSIONS: 4 x 44821

SDS DATA LABEL: QUADLONS )

SDS DATA UNITS: Degrees e S ks
SDS DATA FORMAT: F7.2

HDF OBJECT REFERENCE NUMBER: iz

HDF OBSECT DESCRIPTION: © R

Longitudes of four individual cuadranta for cl

—-— O:.g.na- Vame ® FLON ===

SDS DATA DIMENSIONS: 1 x 4482’
SDS DATA LABEL: TMP _ERR_TLAG
SDS DATA UNITS: N/a

SDS DATA =":)RMA"" I3

HDF OBSECT REFERENCE NUMBER: 57

HDF OBJSECT DESCRIPT’ON' e e e i s

Erzor flag for temperature :e::ieval
=> Positive IERR means sucsessful
texp retzieval and -e::ieved temn
¥as used for water, ozone, and
cloud retrieval.

=> Negative IZRR means temp
retrieval azled and first guess
texnp and moisture is used in
subsecguent cloud retriaeval,

T . B W ———— Y - - . - .

1000+X Converged on Xtk iteration in retrieval
This parzameter is always stored as 1 on

the tares that we receive Zrom GSFC.

1100 Dpid not converge after 9 iterations.
This parameter is always stored as 1

on the tapes that we raeceive Zzom GSEFC

{ The information about wﬁethe' or not
the retrieval converged is lost.)

2 SST retrieval was not attempted
over ocean, climatology SST is used.

3  Residual for HIRSZ channel 2 was large.
Ignore ret: eveﬂ :emne*atures above 200 mb.

-4 Cloud clearing was not attemnted.
too cloudy to do a retrieval.

=5 Big ( 1 degree ) RMS on Tb reszdual
in temp sounding channels, or
in MW2 channel.

-6 Not used.

oud :et:ieval.
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- EDA HIRS2/MSU STANDARD DATA FILES PROCESSING

' Hierarchical Data Format

We have developed software that:

1. Automatically moves HIRS2/MSU physmal retneval data
from the IBM tape a:chive to the GSFC Cray

2. Automatically converts the data into H'DF format, including

adding file labels and detailed parameter descriptions

3. Automatically transfers the HDF files to a user-specified

remote node via the FTP utility

We also have some standard utilities, and there is software in development,

that takes HDF files and
displays HDF label information -
creates floating point image data from HDF vector data

displays floating point image HDF files and performs
several kinds of analysis



-EDA HIRS2/MSU STANDARD DATA FILES PROCESSING

o

IBM Tape Archive LxSt

- obtain desired tape name and )
Rumber from lookup table using
internalclocktime () | 20N 000 e S
ock time ( v

last revised: 11/12/91

~ DATE2TAU
(runs on GSFC Cray)
= Accepts user-specified time for requested dam

N Converts time to internal clock time (tau)

(runs on GSFC Cray)
@ - Acsepts user request
- Obtains retrieval data from IBM archive
HIRS2 /MSU L - Creates file header and documentation
IBM Tape Archive | o —" - Converts IBM da files to HDF
- (GsFO) - - Transfers HDF files to remote node
- binary IBM records : ,
FTP over
- , TCP/IP net
@ HIRS2 / MSU

H2_PARM_SELECT HDF-SDS PARAMETER FILES

(runs on remote UNIX node) o) (resides ar remote node)
- user selects desired parameters -mOSt parameters from IBM tape
- error checking (curreatly uses the archive, transiated 1o HDF,
y Name: mmmddyy.t.df

standard GSFC error checking)

@

HIRS2 / HDF
ARCHIVE

25 MB/day
(medium TBD -
CD ROM possible)

HIRS2 /MSU @
HDF SELECTED PARAMETER FILES
- conuains lat, lon, time, and param values (with
related flags where appropriate)
- working files - reside temporarily on remote node
: - user selected parameters & dates

A
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HIRS2 /MSU
HDF SELECTED PARAMETER FILES
- contains lat, lon, time, and param values (with
related flags where appropriate)

- working files - reside wemporarily on remote node:

- user selected parameters & dates

- bin average & bin
count / day & mon

- allows user to select firt-order processing
writes out new HDF image-vector file or add

FILTERIO
[In Development]
(runs on remote UNIX node)

to an existing one

v

ARBSAMP
ZONEAVE - arbirary sampling

- z6nal average

®

HDF IMAGE / VECTOR FILES
file contains:

- float images of param values, counts,
& standard deviation for uses-selecied
grid of cells
- vectors of lat+lon, time, param value,

& connectivity list




SUMMARY =~

Validation Issues

Statistical characterization of data sets

Fmdmg stanstxcs that characterize key attributes of the
data sets -

Defining ways to characterize the comparisons among-

data sets (Scale issues, stanstlcs, ) -

Selection of specific intercomparison exercises

Selectmg characteristic spatial and temporal reglons for .
intercomparisons

Impact of validation exercises on the logistics of current
and planned field campaigns and model runs

Preparation of data sets for intercomparisons

Characterization of assumptions
Transportable data formats
Labeling data files

~Content of data sets

Data storage and distribution (EOSDIS interface)
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